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(54) imna^^m -^>\^^ ^ 7 x a i:ymm-^mj5'mxm& 



(57) 

^®-t^- f X * 5^ 3- y ^|HiBt!iig^ ^ c i © 

CIP^^ISJ ATM S ^n<^^ti' y 7 r 
t>--t'x;^;7"=j"y (CBR, RtVBR, NrtVB 
R, Best Effort Classes) %(D^< 

^ 7 xmo||B#mSf^JiK*ffll^TmSL/c^. 
^TCD^I^-b^UT&sfgmt'-- fx ;^ 7^3- y ifS 
^LT. fS#$fei^--fx*xn-ycD-fe7^l^^;&fi^-^ 

So 




( 2 ) 

1 

IIFrJ L/C tiSMLfzt § {c, fifecDiJ-- fx t> y- 3- icB 

^ 7 X A T MPf§rf-=t$iJt|l;&iSo 
[ii^JM 2 ] ATM s wrtotB;':}^ -y 7 r Sl^fci^ 

L I ^ i § ® .^-fe ^usi^^f -r c t <t -r 
1 5 X A T MPf^^Mir^io 

B*^IM3] ?m-9--h'x;(7v^3'y©P?^^mL/c 
h 5 h y ^J' {cXtr^-te^l'J^^*. t^^©^-^ 7 X?^ 

^I^-fe^^«fi#$fet^-h'x^x^■■•;!c)l^>|,<i:LT. 20 

ffisfe-'^-- fx * ^ 3- V (D-^M^m^srim.-t^ c i 

mil- Sli^JJ 1 tafe© v^t/f^ ^ 7 X A T MP?Srf-^$f]iP 
CW:*JS 5 ] AT Mm(D^^- f X * 3- ${c|§:{ 

i^^Jiigff L/cP?*. l^cD-i^--b'x*7^3'y ^cK'3^^ 

T^-#-^-9-- h'X ijy-^-^)^^ y <;mkt. 

HtiB-9-- t'x* T-3-y ^ ^ y i?#|§:«-J: f9^^ll*tl/ciJ- 
— t' X * -r ^i" y * t> L; 46ia^ 5: n/ctJ- - f X * 7^ 
=''y-e*'Si^{cii, ^©p^^lfL. ^T©^f-t'x 
* 7" 3- y ©Of ^^fiikL/c h 7 1 y icitt^s-feMI^ 

*^ltf 3Sfi L/cP?©-9-- t'x 7^ 3- y ct 19 fefift^feO-'f 
- fx * 7^ 3- y {c/S-r S ifS^ L/ci^{cfc{t I, . |g{g 

t'x*7^3-y©-b;^i^^;&fi^-^Sf^;&, 40 
HtSBSfi L /cP?©Hf- 1' X * 7^ 3- y J; i9 fe^g#$fe©§-^^ 
- 1' X * 7" 3' y {CO I ^T^^»' \ MB^ff L fzH<D-^Mm 

*^o. ^g-@5fet)— t'x*7^3-y{coUTli^L 
/c-fe ^-i^fS^^^s. |g§fg#5fe-9— f X 7^ 3- y (CO I ^T 

i=W©-9-- t'x r 3' y {C>t^)E-r -/yr 
IU5B-fl^BIS^I9:©=S^ ^' y 7 r (CO OT. ^' y 7 r cfc 50 
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2 

OiS^©^-^" 'y 7 r {c-fe^b^iSi^ L/^l ^ i §©^. 
C <!:^£#ii[<!:i-^v;l.5^ ^ 7 X A TMIJ?^1*B^Bo 
[0 0 0 1] 

Ts ^— *f'*>ij,© h 7 t y ^©$^/N°^;^— ^icac> 
[0 0 0 2] 

[i^^©fiBf;i] ATM|H!cte^,^Tii. iifliiS. -^--f 

Xa°aH^©#t4*5;Mnj: ^ h 7 t .y ^ LT. I ^ < O 

;6^©-»^-- fx ;^ 7" 3- y i3^mM^tiX\^^o L/c*So Ts 
?Ii^C©i?-- f X * ^ 3- y ©^a^fiftli- L/cPfgj1^JiI 

7 > !-Sol^TII?©^1■pJS^TO-r'5lJf^f^*lfl 
iLT{±. Bf^iK^-t-SfSiSS (VP) {zmth^Mm 

Y^^'^wm'^^^\-mmm<mt lti*. #-© 

-tJ--fX*x3-y (#!CVBR^*B^ {ci^LT. ^- 
ilC^fficplEB ico I ^T|^&B§t- ^ o 

[0 0 0 3] 1. ^i^fimco^mmm^^ir^^fz 
i6{c. vp©-feMi^«^ai-s^$ns^D3gut 

2 . ^-^'ic^lff- i ^^l-^-r-So ^— 9^" i :&ai^©gS^ 
^g^^l^ii:> f-i^-fe^-l^U— h r i (1/se 

c) . ^^-^JXyU—V ai (1/s e c) S-i^-feMI^ 

(1) ) o 

3. Pf^^*]»r ti. ^— 9'-;&>^>*SS)n/cf-i? 
-feyui^— hiip±fel-b;H^— r -^^'^©SillJ^St- 
^BtPB^I^Ii-fci^a. -fe^^©*;^iM-te-'i/S^Rii5izi^ij 
#-te^i'|^Ai*Ji(.T©#^§lcJ:oT^a6S (xr- y^' 

S f 1) o 

Ri= (r L ri/C) JiLh<!:^j:^«/h©!^ 
Ai = r L a iXC 

fBL. Lii-fe^l-S (b i t/c ell). CiiVPS* 
aSil^iiKb i t/s e c) -fi^o */c. rit^Sit 
^B©ai;^^^'y-7rSaK{cfe#-^S^ (eel 1) 

[0 0 0 4] 4. ^■m<\M(D-izJUSmWL(D^^(D^^i^C 
, > 5^C. > 3^©cl3.i:^*-> V h C, ^OT©^$^§ 
T:KC{±l-r-5 (:^x y7°S f 2) o 



( 3 ) 
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Cv 

P3 



1=1 
1=1 

n 



1=1 



(fBL. 
[S^^3] 



_ 1 --ya-z/AT . 



C3 = 



CaX(A^)(7 -Ci)- s/{C,XiN)(y - C.)}' +4X(Af)(l - X(,N)}CUN + 1) 



iH^a-ra (X7^ y7°S f 3) o 

[00 0 5] 6. RiA^JilT©ctoiciiii (XT^yy 
S f 4) o 
R=C,/C, 
A= (CO '/C, 

x y 7°S f 5) o 



2X(,N){N + 1) 

[0 0 0 8] 

(t°— ^-b^Hx— hJ^O;'5jZitj4r^l/W— h : VBR 
-r -S V P O-b M^^<^Mm * B *ttS L . ^ tL^^ig 



1. 2. • 

e X p (-A/R) 



{ (A/R) 



{IL. k = 0, 
*p (kR) = 

! } 30 
*p (KR) =0 

[0 0 0 6] 8. ' tt. ±lB©#/ii-e* 

€) (xx-y7°s f 6) o ^o-c--^j:!mff^^(i:T^i^iJ 
SfT-r-So * /c^©IS^^ ^—y^'Jiiil^^ (E]7© 
(2) ) o 

9. llf>iaK^$tl-S^T©vp^cov^T. ^^^Rji^iJSft 
[0 0 0 7] RJi©^§fcJ:?}, ^S^t^Oh^t y 

©-feyugiM^^-^^© 3 (i>;©cfi/D*- ©{iJ^ict t> 
-f^. ^^-fe^i'^i*^^^*5^gtfi^iciimL/cPf©s 



-^^^^^©iifia^pKii^^ffis-rapf^^j 

[0 0 0 9] L*^L^j:*St,. |||^©Pf§f^^f-fi> ?I 
ii[©1?--h'x;f7 7"3"';*S:-5C<t*5^$tl^/ci6. ^ 

— ^7X VBR©^) iz$mrt^^\-^m 

a tm^© h ^ b y ^ {i, ^ 

n^^t^-t:'X:*7"3•■y ©h7 t y fefSiSS^itWLT 
V^-S/ci6s i..2>-9-— t'X:^-rn- Uicjl-^^ h ^ h y ^© 
JS^l fl!l©iJ— h" X X 3- y © h ^ t y ^ iZ^M'^ 

■^x.So c:©/ca6. tJ--h'x:*7^='-iJSic:?42:LTPfg 

X 7^ 3- y ^lH]B#iCiS Pf^f^^JfUm^^'S* tLTt. ^ 
/Co 

[0 0 10] *^H^©S6^ii. _tISF-^$(P^^§/5 
[0 0 11] 

[^^)^-r^/ci6©#i3] immifm^m'.t. 

a^ir#©-feM^^*^^!-J: !9Ji^Lv-.C©m^m. 
{c L /c*s o TP?©^1- p]S4^lJS^^T^' \ ?M^©t^ - 1' X 
;^;xn'y^jS^ATMiif^^JiID&'^{ctei^T. 
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5 

- fx ;^ X ©Pg^g^iCj^ LT. P^^^^I^^Rj L 

<!:■ o tm^^i^ hZ.t ^ymk t-t^o li^iS 2 

f^Hn^^f-fc'-^T. ATM SW\^(Dii!,tl^-<yyrm 
- 1' X :^ 7" 1; .y 7 r ^ffls. L ^ tL Sc 

^ 7 X A TMPfSrfi^ii:;^/* icfci ^TM^[-^- fx * 

7 XJ^iEcD^BllWt^MS^ffll^ 
Tit^ L/C©*., ^■r©^a^•fe>'^ii^g«5fe•^^- fx * 7^ 
3" 1; {CiS-r •!> i LT. fg#$fe-9-- fx ;^ T^n- 1; ©-fe^i^tM 
^^^ti^-r a c t ^Wmt-t^. IS^JB4 f H«©^B^ 

Ji. A TMfflC^t^- fx* 7^3- ij ^iclgit ihtlfdmW^ 
m L/cUf ^> tgPf ©^- fx * 7^ 3- V ^T^-f 

>g,-9--f X*7"3"'J-3^a. •yi?^|3:i. ltlH-9-— f X;^7 7^ 

3- >; ^ ^ .y i^^l^Jc J; i9:^Stl/ct^- fx * -r a' 

* b^^eS^Sn/ctJ-- fx * T^n' u Ti-S^^ 
{cii, ^©Pf^SflL. ^T0t^-f x*7^n"ij©|if^ 
^mtLfz h 5 b .y ^ {C>Ctr-S-fe^l-fS^^^ffi^L> 

Df ©-t^-— fx * 7" 3- 'J J; !9 fefi'ft^t©-!^-— f X 7^ 3'" y 30 

7^n-ij©-tr;i.fi^i^;&ji^-#-^f^*. msmti^fzn 

(D^— f X :^ 7" n- ij J: f3 ^)fi#5fe0§^^-— f x 7^ 3" 1; 

iS^-gSt-y-- f X 3- 1; ico I ^T ^ ^ $ tl/c-fe 

- f X T- 3- 1; icJ^lE-t -z.^ y 7 r Jctg^l'gf ^li?§:f^M 40 
S^Si. B^32-B^5lt^iS0=&'->'•y7rico^-^T> IS 

^^' •y 7 r <fc i9i^#5t®'^' y >' r {C4z>'U/5q?iS L^il^-^i g 

[0 0 12] 

i^--fX;^7^n-t;ii^-^^ CBR, R 
ealtime VBR(RtVBR), Non-re 
altime VBR(NrtVBR), Best E 50 
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ffort Class(ABR, UBR) ©4®®^ 

fiil®^ s- ij X - -> 3 y--©}£3i{iSli"e* t /Cs C B 
RiBest Effort Class ©^^fifi. 
f-^J' u- h©^i: R t V BRiN r t VBR©$ 

[0 0 13] cnii©^iJ-— f x*-r3'y ic^-T'Snfz® 
;6^t,©-fe;l/{i. ATM3^||^©a3:f/^<y 7r iCfcl^T. 

- f X * X 3- liJcMS ^/-^ -f y 7 r {cAt/ * 
(El 1 ) o ^-^- y 7 r 

oTOTs -S^^JK^iS^Mlif^C BR, RtVBR, Nr 
tVBR, Best Effort Class-C*>S 

[0 0 14] CtL!Cj:i9. ^XtCJl-^-S h^h y 

^ Ji. ^nj: Di^^ ^^^^ feo h ^ t y ^ \z.%M^^- 

X./Sl^i^X.TJ:l^o jS^JC. iSffi5fe H 7 t .y iifg-g^t 

h 5 h y {Cf^^-^;t ^/Ci6. h ^ t y ^ ©^ 

-fl-^Ji. Ki^^ft^^n/Cfg-S^fe h 5 t .y ^ ©p°aH!-M 

fi^;^_^^/XUJ;e)!C^Tr-S^>g*S4.§o C© 
f^©WM^}t^-^i./ci6!c, Ht-f x*7^3-i;^©Q° 

[0 0 15] 7^^B^{±. 1^tJ--f X*7^3-y.©Dfgf-^ 

1. ■ft!i©i^-fx*7"3"';©p^^i^SJctev>-r. 

-^^^ f X * 7^ 3- y ©d'SSj&^'x ;aft$tt^- fx * 7" n- y 
©p^Kict^a c <h >&Kih L . em*- fx * 7^ 3- 

J;^!il-r^/c*:>{c. ATM SW|*I©|±i::':^^'y7rg|?55- 

{C-^-fXy^7^3-yg©ys-,^7^ (gll) ;&^:tL. ^ 

tLt,iC-fe;v^©#5feK^|$/-c-a:, :feT©i^M5fe^^'-y 
r {c-fe-'^;&^j^L/<J:l^iS©■^•fe>'l-^Eil^^^T^-S. i 

^^oteii^©im 

[0 0 16] 2. 1f-fX;^7 7^3'yS®n'SH}t^MS^ 
l^T. -^--f X;57 7^3-y@©«,HJt^S^n[tgi:-t-S 

Mo SlWlicJi. :Sit-9--f x;^;^3'y©af^^fi'fk 

L/C h 7 h .y {-Xtr-Z.-fe^m^^^.- t^e*©^— 7 

xS^i5©mrB??^1-»S*ffil^TfimL/c'#. 
©JS^-fr jumsm^-^ - f X * 7^ 3- y {c/i-t i fS^ L 
fg#5fetJ-- f X 7^ 3- y ©-fe^l/J^^^Ji^-r -S C 
iJCJ;?). •^-fX;<;x3-y^©SHfi®j!n@^^B^ 

[0 0 17] § 2. HM^^ 
OTiC. /^^Bgo-HM^^J-ct-g.AT.MIIWt^Jiltt. 
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[0 0 18] c©J;-5^j:^!ctei^T> ^MlffMcuf 

2. i ;&^^-r^o ^— ^' i 10 

^H^-r-S^!-. #M-r'S-9--t'X*v^n-'; (CBR, 
RtVBR. NrtVBR, Best Effort 
C 1 a s s e s ) s t°— i'-bJV u— h r i ( 1 / s e 
c ) . u-h ai (1/sec :{BL. RtV 

BR, N r t V B RcDit^) ScOf-bMi^^^g^fil^. 

[0 0 19] 3. |2l2^ilfcl^Ts -9--fX:;^-r3-';f"i 

(CBR, RtVBR, NrtVBR, Best Ef 
fort Classes) {ca-:5'^,^Ts SCjULrt ^i&S. 20 

4. gOfgf^MSa^l b~l e(i. g^t^^^TL. 

5. Pf*aRS*n^^T©VPic:oi^T> S^I-qJi^jiiliT 

[0 0 2 0] -(ki^. ±134. ©^a (^SOfSj^OTSI^ 1 
b~l eCD^^^a® !CoUT. ■fiSIJ{Cfj£B^-r^o 
[0 0 2 1] (1) CBRUfSrfi-^SgPl b®M 

c B Ro^^m^i b ©^Siii. ma ic^-r^ay D 
- {c J; «9 . J2iT©¥)llS-e|||f o 30 

1 . C B RPfSil-MSii^ 1 b It. (^^^^® CBR© 
t - ^ -fe yl/l^- h comu) + (^-i^M^i-t -S C B R © 
h-^-fe^l/U- h) ^liWth (X7^ y7°S b 1) o 

2. ^vp^i^^^ii. im^m. (i-tiio-^. jjBi. © 

2) o 

■y 7°S b 3) □ 

[0 0 2 2] 4. ^i5Jc{C^t<^;?^©R t VBR, Nr 40 
t V B RCD^^I^^Lfzt LT. N r t V B R©i^©-fe 

Mi^^^m^-r^ (X7^.y7°sb4) o ^©#jii{iji( 

T©SDo 

• ^t»?'^©^T©R t V B RS.t/N r t V B RP?© t° 
-^■kJVU- hRZP¥-^-bJVU- h/6>'iJ^T©a^itS£ 

Ri= (rLri/C) JJUli^ASg/jN©^ 
Ai=r L ai/C 

flL. Lii-b^-uS (b i t/c ell), CJiVP^B 
(feigj^b 1 t/s e c) T*)^o */c, rit^Mit 50 
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SB©tB:^^^'y7r^aK{C'fii(#'^-S^S$C (cell) 

[0 0 2 3] '±j^(D^imZ (bps) i:LT. r 
©fiI*OT©{it!-BS^X.So 
7^7 LZ/C 

•_hI5-e»hBL/cRi, Ai, 7^m^^T. i^©#— 

- h'x * 7^ n- y ©s^fj^M^< ^T. -fe Ji^imm* B ^^ai 
■r^ (El8©x7^ yys f 2~s f 5) o 

• C C-e^i63t-feMi^^* BJis RtVBRtNrt 
V B ROm^ h 7 t y ^ !c>Ctr -B-bMI^^T*. -S*^ 
t.. N r t V B R©^©-feMl^^Bnrt*Ji^-r -S/c 
i6!c, tI^-te>'l';&s^TN r t Y BR-fz^u^^i^^Ltzt 

Bnrt =* B ^VBtl + Z)i6NrtVBR 

5. S[fcBL/cNr t VBR©=^©-feMM^^Bnrt5&^K 

^fiie/.Ti?*tL{#x 7^ .y 7°s b 6 -xi-tmfu-s.^ 

{^^=&iiSnLT^*^T-r^ (XT^.y^SbS) c 

[0 0 2 4] 6. ^iB!cicS^+^<^©R t VBR©iS»-^ 
iK^L/ci LT. RtV B R©<^©-fe>'Pt^^*}t^-t 
(X7^.y7°Sb6) o ^©^II|S!iJil.T©jii9o 

• ^1'^^©^T®R t VBRPf©h°— ^-fe;Hx— hj^ 

ot'^i^-fe^i/u- h*^t.OT©a^lt®:-r-l.o 

Ri= (7 L ri/C) &±tt£.:hm/h<^W^ 
Ai = r L a i/C 

{IL. Lti-fe>'l'g (b i t/c ell), CiiVP^B 
({Sliagb i t/s e c) -T'^^o 7 it^Mit 

mm<Dmti'^'yyrmmKimW't^» (c e i o 

[0 0 2 5] • l^CD^i^'^Z (bps) ctLT. 7 

©jii^JirF©iiit-B§^x..5o 

7^7 LZ/C 

•JJB-^maiL/cRi, Ai, 7^ffl''^T. tifej^®^— 

- fx ;^ X n- 1; ©fi^j^ffll ^T> -fe^UlI^^* B >&^ai 

([I|8©X7^ y 7°S f 2~S f 5) o 
•SEtBLfc-bMi^$*B*, R t VBRJCJt^a-b^'l' 
ti^^Brti-r^o 
Brt=*B 

7 . gfcBLfcR t V B R©^©-feM^^Brt*^fgESffi 
jyTT*n!i\ ^tS5j<©* o /c C B Rll?©^^-Rl^ii 

^•r?), ^•5-cfj:{tn{i'^l-:^^ii^-t-S) (XT^ y^" 

S b7) o 

[00 2 6] (2) R t VBRPf^TT^fiagpi COOT 
R t V B RBf^^-OTSR 1 c ©^ii, 04 ic^^ 
7 D-!Cck i9J^T©^)llT|^f ^tl-So 



1 . R t V B RTOt'Saagp 1 c it. p^m^i^. 

^■t^i^<^ C B R © h - ^ Hz ;l/ U- h (DmOi^^B^-t a 

[0 0 2 7] 2. mmW.l^^^^(DRtVBR, Nr 
t V B RRlJ^^ii^Oii-ofzR t V B RPf ^iR^L/c 
tLX. Nr t VBR®^©-fe>'b|l^^^ft^-r^ (X 
7^ y7°S c 2) o ^©¥Jll!iOT®ai9o 

• ^^(^^©^rOR t V B RR,?>'N r t V B R^iC/§ 
ftH^©* o 7t R t V B RP?© fc°— ^ -kJVU— 
i£]Hr;l.U- h*^bOT©**atSC-t-5o 
Ri= (rLri/C) £U:<f:^j:'Sft/jN©^ 
Ai = r L a i/C 

flL. LJi-fe-'bg (b i t/c ell). CJiVP^B 
(fSiiSKb i t/s e c) T^^o 7 it^Mit 

^CDHitl'^'yyrmmKimWir^-m. (c e l 1) 

[0 0 2 8] -±^^©^^^2 (bps) iLT. r 

7-r LZ/C 

• ±I5TSEfcBL/cRi, Ai, r^ffi<'^T> ^^3ft©#— 9- 
- h-x * 7^ 3- 1; c^ilj^M'- ^T. -fe Mmim * B ^fffcB 

(|l|8©X7^ y7°S f 2~S f 5) o 

• CC-e^a6^c-teMi^^* B!i, RtVBRiNr t 

N r t V B R©^©-fe-'^^l^^Bnrt*^i^-ri./c 
^6iC, i^-feyl/*S^TN r t V B R-b^l/j&^t^^L/ci 

> II)iERtVBR^t + -f Z)igNitVBR^* 
Z^ieNrtVBR 



'nrt 



t-t^o fzfiL. a' «Sft^©*o7^cR t VBRP? 
3. ^E±iL/cN r t VBR©^?>-©4z^l/|i^^Bnrt*^gE 

i^^^a^lLT. ^^T-r-S (Xx y^'S c 
3) o 

[0 0 2 9] 4 . ^i^iil§rft^^©R t V B RRZJ^^ 
f1-^©4.o/cR t VBRPf^jR^L/ciLTs RtV 
BR©^©-b>'m^i?^Jt^-^-S (Xx-y7°Sc4) o 
^©^JllMJiOT©jiDo 

• ^t^^©^T©R t V B RPfSOfg^^g*©* o t:L 
R t V BRII?©t°— i^-fe^UU— hJ^t/^±£|-b-'l/U— bi)^ 

Ri= (rLri/C) m:inc^ft/jN©m 
Ai = r L ai/C 

{IL. LJi-fe-'l/g (b i t/c ell). CtiVP^B 
(fSHilSb i t/s e c) T^^o ^/c. 7 H^-Mit 
McDiHtl'-'yyr^mKicim^^^ (eel 1) 
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[0 0 3 0] •±;®©^i^^Z (bps) <!: LT. 7 
©ia^JaT©ffi{cg§5t;t -So 
r^r LZ/c 

•±I3TS[±5L/cRi, Ai, r ^ffl^-^T. tjiejfe©^— 9- 

- h'x ;^ 7^ 3' 'J ©fi^li^j^ffi;, ^T. -feMi^^* B 
■t^ (El8©Xx y7°S f 2~S f 5) o 

• MlULfz-bJly^^m* B^. R t V B RJilXtta-fe^'l' 
fl^^Brtt-r^o 
Brt=* B 

10 5. ^UbL/cR t VB R©<^©-b>'l/t^^Brt;55;reiii 
JilT-r-*^«\ §jtg^©*o/cR t V B RPf ©^^ol 

^mat?>. ^oxt£ijrtiif^i-i:^=&m^^ (x^ 

■y 7°S c 5) o 

6. II?*3R^S:tt'g.:^T©VP^COl^T. ^^oJii^lM 
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